Accurate height and volume measurements on soft samples with the atomic force microscope.
The suitability of three common atomic force microscope (AFM) imaging modes for quantitative height and volume measurements on soft samples was investigated. The height and volume of rehydrated human metaphase chromosomes in liquid were measured using the contact mode, the tapping mode, and the force mapping mode. In both the contact and tapping modes, the measured height and volume strongly depended on the imaging setpoint that sets the imaging force. Measurement deviations up to 50% were observed. The force mapping mode, on the other hand, yielded reproducible height and volume measurements independent of the imaging force. It is therefore suggested that the force mapping mode should be used whenever the height or volume of soft samples need to be accurately determined.